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1 1 . A memory system comprising: 



a memory controller having an interface 
that includes a plurality of memory subsystem 
ports; 



a first memory subsystem including: 

a buffer device having a first port and a 
second port, and 



a plurality of memory devices coupled to 
the buffer device via the second port, wherein 
data is transferred between at least one 
memory device of the plurality of memory 
devices and the memory controller via the 
buffer device; and 



See generally Figs. 1-7 and accompanying 
description: 

a memory controller includes processor 
201 (Fig. 2 A, col. 6, lines 19-35), comprising, 
for example, CPUs 101 and data switch 
(DS W) 2 1 1 ; the memory controller may also 
include address switch (ASW) 212 (Fig. 2A). 
ASW 212 or DSW 21 1 has at least two ports 
(Figs. 2A, 4 and 5) respectively interfacing 
with memory subsystems 203 A and 203B 
(Fig. 2B). The memory controller initiates 
transfers to memory subsystems 203 (col. 11, 
lines 60-61, col. 13, lines 8-9), and otherwise 
controls memory (see, for example, col. 4, 
lines 26-27, col. 7, lines 16-32, col. 8, lines 
11-15, col. 12, lines 10-33 and 62-65, and 
description of the processor as a "bus master" 
at col. 13, lines 10 et seq.)\ see also col. 21, 
lines 1-12; 

memory subsystem 203 A or 203B: 

a buffer device includes memory data 
interface (MDI) 221, with a first port (coupled 
to DSW 211) and a second port (coupled to a 
memory device), see Fig. 2B; the buffer 
device may also include memory address 
interface (MAI) 220, with a first port (coupled 
to ASW 212) and a second port (coupled to a 
memory device), see Fig. 2B; see also col. 6, 
lines 57-65; 

eight memory devices coupled to MDI 
221 and MAI 220 via its second port (Fig. 
2B); data is transferred between at least one 
memory device and the memory controller via 
MDI 221 and MAI 220 (Figs. 2A and 2B); 
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a plurality of point-to-point links, each 
point-to-point link of the plurality of 
point-to-point links having a connection to a 
respective memory subsystem port of the 
plurality of memory subsystem ports, the 
plurality of point-to-point links including a 
first point-to-point link to connect the first 
port to a first memory subsystem port of the 
plurality of memory subsystem ports. 


first and second point-to-point links (e.g., 
"bidirectional point-to-point remote data 
buses" 602 of Fig. 6, col. 10, lines 50-52, and 
"bus request/grant lines" 721/722 of Fig. 7, 
col. 12, lines 26-33), respectively connected 
to first and second memory subsystem ports 
of DSW 21 1, the first point-to-point link 
connecting the first port of MDI 221 to the 
first memory subsystem port of DSW 211; 
and 

first and second point-to-point links (e.g., 
"point-to-point send and receive status links" 
403 and 404 of Fig. 4, col. 9, lines 1-7, and 
"point-to-point receive response links" 504 of 
Fig. 5, col. 9, lines 61-65), respectively 
connected to first and second memory 
subsystem ports of ASW 212, the first point- 
to-point link connecting the first port of MAI 
220 to the first memory subsystem port of 
ASW 212. 


12. The memory system of claim 11, further 
including: 

a plurality of connectors, wherein each 
connector of the plurality of connectors is 
connected to a respective point-to-point link 
of the plurality of point-to-point links; and 

a plurality of memory subsystems, and 
wherein each memory subsystem of the 
plurality of memory subsystems includes: 


See col. 6, lines 49-53, and col. 21, lines 
8-12, each memory subsystem card 203 A or 
203B has connectors at its boundary for 
respectively connecting to point-to-point links 
(403, 404, 504, 602, 721 and 722); and 

for memory subsystems 203A and 203B; 
see Fig. 2B; for additional memory 
subsystems, see also col. 20, lines 41-50, 
disclosing that a "larger number of devices" - 
such as memory subsystems - may be 
supported, e.g. by using additional switching „ 
chips, and col. 5, lines 61-67, disclosing that 
"the actual number and configuration of 
CPUs, buses and various other units may 
vary"; each memory subsystem includes: 
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a buffer device having a first port and a 
second port, wherein the first port is coupled 
to a respective connector of the plurality of 
connectors; and 

a plurality of memory devices coupled to 
the buffer device via the second port. 


a buffer device MDI 221 and MAI 220, 
having a first port and a second port, the first 
port being coupled to a respective connector 
at the memory card boundary; and 

eight memory devices coupled to MDI 
221 and MAI 220 via the second port. 


13. The memory system of claim 12, further 
including a plurality of substrates wherein 
each memory subsystem of the plurality of 
memory subsystems is disposed on a 
respective substrate of the plurality of 
substrates. 


See col. 6, lines 49-55. Each memory 
subsystem card 203 A and 203B may be 
separately packaged. See also col. 21, lines 1- 
7 (a "node," such as a memory subsystem, 
may be disposed on a card or chip). 


14. The memory system of claim 11, wherein 
the first memory subsystem further includes a 
plurality of channels and a plurality of 
memory device select lines connected 
between the plurality of memory devices and 
the second port. 


First memory subsystem 203A includes a 
plurality of channels and memory device 
select lines connected between the eight 
memory devices and the second port of MDI 
221 and MAI 220 (see Fig. 2B, not all 
channels and select lines shown). See col. 6, 
line 57- col. 7, line 3, col. 8, lines 13-19. 


15. The memory system of claim 14, wherein 
each channel of the plurality of channels 
includes a plurality of high speed terminated 
signal lines. 


See col. 1, lines 19-22, disclosing "high- 
speed communication buses for linking 
processors, memory and other components;" 
col. 3, lines 21-22, disclosing "high-speed 
communication path architecture," and col. 
21, lines 8-12, "communication access card 
boundary requires connectors, drivers, other 
hardware." Further, it was well known to 
those skilled in the computer arts at the time 
of the invention to always terminate high 
speed signal lines to reduce voltage 
reflections. See U.S. Patent 6,502,161, prior 
art Fig. 2A« showing terminated sienal lines 


16. The memory system of claim 11, further 
including a second memory subsystem 
including: 


Second memory subsystem 203B 
including: 
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a buffer device having a first port and a 
second port, wherein the first port is 
connected to a second point-to-point link of 
the plurality of point-to-point links; and 

a plurality of memory devices coupled to 
the buffer device via the second port. 


a buffer device comprising MDI 221 and 
MAI 220 (Fig. 2B), having a first port and a 
second port, wherein the first port is 
connected to a second point-to-point link 
(403, 404, 504, 602, 721 and 722); and 

eight memory devices coupled to second 
port of MDI 221 and MAI 220 (Fig. 2B). 


17. The memory system of claim 11, further 
including a module substrate having a 
connector interface, wherein the first memory 
subsystem is disposed on the module 
substrate, and the buffer device is electrically 
connected to the connector interface, wherein 
the buffer device further comprises a memory 
address interface unit and transceives data, 
control and address signals between the 
plurality of memory devices and the 
connector interface. 


Col. 6, lines 49-53; col. 21, lines 1-12, 
disclosing memory subsystem 203 A or 203B 
disposed on a module substrate, for example, 
a card or chip, having a connector interface at 
the card or chip boundary, wherein the buffer 
device, comprising MDI 221 and memory 
address interface (MAI) unit 220, is 
electrically connected to the connector 
interface (see Fig. 2B), and the buffer device 
transceives data, control and address signals 
between memory devices and connector 
interface (see Figs. 2B and 3-7, wherein data, 
control and address signals to/from 305, 403, 
404, 504, 602, 721 and 722 are transceived 
by the buffer device between the eight 
memory devices and the connector interface). 


18. The memory system of claim 11, further 
including a first termination coupled to the 
first point-to-point link to terminate a first 
end of the first point-to-point link, wherein 
the first point-to-point link is a high speed 
link. 


See claim 15 above. 


19. The memory system of claim 18, further 
including a second termination coupled to the 
first point-to-point link to terminate a second 
end of the first point-to-point link. 


See claim 15 above. 
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20. The memory device of claim 11, wherein 
the buffer device comprises a write buffer, 
coupled to the first port, to hold data to be 
provided to at least one memory device of the 
plurality of memory devices. 


The buffer device includes a write buffer 
MDI 221 coupled to the first port, to hold 
data to be provided to at least one of the eight 
memory devices; see col. 6, lines 63-65; see 
also col. 18, lines 9-10. 


21. The system according to claim 11, 
wherein the buffer device comprises a 
memory data interface unit for transceiving 
data between at least one point-to-point link 
and at least one memory device. 


The buffer device comprises a memory 
interface (MDI) unit 221 for transceiving data 
between at least one point-to-point link (602, 
721 and 722); see Figs. 6, 7 and col. 6, lines 
63-65. 


22. The system according to claim 11, 
wherein the memory controller comprises a 
data switch for transceiving data to and from 
the first memory subsystem. 


The memory controller includes a data 
switch (DSW) 21 1 for transceiving data to 
and from first memory subsystem 203 A (see 
Figs. 2A, 2B, 6 and 7). 


23. The system according to claim 13, 
wherein each substrate comprises a card or 
assembly of cards. 


Col. 6, lines 49-54, which discloses that a 
substrate may comprise a card or an assembly 
of cards. 


24. The system according to claim 11, 
wherein the first point-to-point link comprises 
a bidirectional point-to-point data bus. 


Col. 10, lines 50-52: "Databus portion 
further contains a set of bidirectional point-to- 
point remote data buses 602A-602D running 
between DSW 211 and the memory 
subsystems 203;" see also Fig. 6. 


25. A memory system comprising: 
a controller device; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2 A, col. 6, lines 19-35), comprising, for 
example, CPUs 101 and data switch (DSW) 
2 1 1 ; the memory controller may also include 
address switch (ASW) 212 (Fig. 2A). ASW 
2 1 2 or DSW 211 interfaces with memory 
subsystems 203A and 203B (Fig. 2B). The 
controller device initiates transfers to memory 
subsystems 203 (col. 11, lines 60-61, col. 13, 
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a first buffer device having a first 
interface and a second interface; 



a second buffer device having a first 
interface and a second interface; 



a first point-to-point link having a first 
connection to the controller device and a 
second connection to the first interface of the 
first buffer device; 



lines 8-9), and otherwise controls memory 
(see, for example, col. 4, lines 26-27, col. 7, 
lines 16-32, col. 8, lines 11-15, col. 12, lines 
10-33 and 62-65, and description of the 
processor as a "bus master" at col. 13, lines 
10 etseq.)\ see also col. 21, lines 1-12; 

in memory subsystem 203 A, a first buffer 
device includes memory data interface (MDI) 
221, with a first interface (coupled to DSW 
211) and a second interface (coupled to a 
memory device), see Fig. 2B; the first buffer 
device may also include memory address 
interface (MAI) 220, with a first interface 
(coupled to ASW 212) and a second interface 
(coupled to a memory device), see Fig. 2B; 
see also col. 6, lines 57-65; 

in memory subsystem 203B, a second 
buffer device includes MDI 221, with a first 
interface (coupled to DSW 211) and a second 
interface (coupled to a memory device), see 
Fig. 2B; the second buffer device may also 
include MAI 220, with a first interface 
(coupled to ASW 212) and a second interface 
(coupled to a memory device), see Fig. 2B; 
see also col. 6, lines 57-65; 

a first point-to-point link (e.g., 
"bidirectional point-to-point remote data 
buses" 602 A/B of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721A/722A of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DSW 21 1 of the controller 
device, and a second connection to the first 
interface of the MDI 221 of the first buffer 
device of memory subsystem 203 A; and 

a first point-to-point link (e.g., "point-to- 
point send and receive status links" 403 A and 
404A of Fig. 4, col. 9, lines 1-7, and "point- 
to-point receive response link" 504A of Fig. 
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a first plurality of memory devices 
connected to the second interface of the first 
buffer device; 

a second point-to-point link having a first 
connection to the controller device and a 
second connection to the first interface of the 
second buffer device; and 

a second plurality of memory devices 
connected to the second interface of the 
second buffer device. 


5, col. 9, lines 61-65), having a first 
connection to ASW 212 of the controller 
device, and a second connection to the first 
interface of the MAI 220 of the first buffer 
device of memory subsystem 203 A; 

eight memory devices connected to the 
second interface of MDI 221 and MAI 220 of 
the first buffer device of memory subsystem 
203A(Fig.2B); 

a second point-to-point link (e.g., 
"bidirectional point-to-point remote data 
buses" 602C/D of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721B/722B of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DSW 21 1 of the controller 
device and a second connection to the first 
interface of the second buffer device of 
memory subsystem 203B; and 

a second point-to-point link (e.g., "point- 
to-point send and receive status links" 403B 
and 404B of Fig. 4, col. 9, lines 1-7, and 
"point-to-point receive response links" 504B 
of Fig. 5, col. 9, lines 61-65), having a first 
connection to ASW 212 of the controller 
device and a second connection to the first 
interface of the second buffer device of 
memory subsystem 203B; 

eight memory devices connected to the 
second interface of MDI 221 and MAI 220 of 
the second buffer device of memory 
subsystem 203B (Fig. 2B). 


26. The memory system of claim 25, wherein 
the first buffer device and first plurality of 
memory devices are disposed on a first 
substrate, and the second buffer device and 
second plurality of memory devices are 
disposed on a second substrate. 


Col. 6, lines 49-54 and col.21, lines 1-7, 
which disclose that each memory subsystem 
203 A and 203B may be disposed on a 
separate card or chip; the memory subsystem 
on each substrate includes a buffer device and 
eight memory devices (see claim 25). 
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27. The memory system of claim 26, further 
including: 

a first plurality of high speed signal lines 
to connect the first plurality of memory 
devices to the second interface of the first 
buffer device; 

a second plurality of high speed signal 
lines to connect the second plurality of 
memory devices to the second interface of the 
second buffer device; 

a first plurality of termination elements 
connected to the first plurality of high speed 
signal lines; and 

a second plurality of termination elements 
connected to the second plurality of high 
speed signal lines. 


See claims 14 and 15 above (disclosure 
concerning terminated high speed signal lines 
applies for both memory subsystems 203 A 
and203BofFig.2B) 


28. The memory system of claim 25, further 
including a third point-to-point link having a 
connection to the controller and a fourth 
point-to-point link having a connection to the 
controller. 


Third and fourth point-to-point links 
having a connection to the controller may 
include any one of links 403, 404, 504 
(connected to ASW 212 of the controller) or 
links 602, 721 and 722 (connected to DSW 
21 1 of the controller). 


29. The memory system of claim 25, further 
including: 

a first channel to connect the first plurality 
of memory devices to the second interface of 
the first buffer device; 

a second channel to connect the second 
plurality of memory devices to the second 
interface of the second buffer device; 

a third channel connected to the second 
interface of the first buffer device; 

a third plurality of memory devices 
electrically coupled to the third channel; 

a fourth channel connected to the second 
interface of the second buffer device; and 

a fourth plurality of memory devices 
electrically coupled to the fourth channel. 


See claim 14 above; see also Fig. 2B 
showing first and third channels respectively 
connecting "left" (first plurality) and "right" 
(third plurality) memory devices of memory 
subsystem 203A to second interface of first 
buffer device (MDI 221 and MAI 220), and 
second and fourth channels respectively 
connecting "left" (second plurality) and 
"right" (fourth plurality) memory devices of 
memory subsystem 203B to second interface 
of first buffer device (MDI 221 and MAI 
220). 
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30. The memory system of claim 25, further 
including at least one termination element 
electrically connected to the first point-to-point 
link, wherein the first point-to-point link is a 
high speed link. 


See claim 15 above. 


31. The memory system of claim 25, further 
including a module substrate having a 
connector interface, wherein the first buffer 
device is disposed on the module substrate, 
and the first buffer device is electrically 
connected to the connector interface, and 
wherein the first buffer device further 
comprises a memory address interface unit 
and transceives data, control and address 
information between the first plurality of 
memory devices and the connector interface. 


See claim 17 above. 


32. The memory device of claim 25, wherein 
the first buffer device further includes a write 
buffer, coupled to the first interface of the 
first buffer device, to hold data to be provided 
to at least one memory device of the first 
plurality of memory devices. 


See claim 20 above. 


33. A memory system comprising: 


See generally Figs. 1-7 and accompanying 
description: 


a controller device; 


a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
example, CPUs 101. The controller device 
initiates transfers to memory subsystems 203 
(col. 11, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 26-27, col. 7, lines 16-32, col. 8, 
lines 11-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
master" at col. 13, lines 10 etseq.); see also 
col. 21, lines 1-12; 
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a first and second plurality of buffer 
devices, each buffer device of the first and 
second plurality of buffer devices having an 
interface connected to a respective plurality of 
memory devices; 

a first and second repeater device; 

a first point-to-point link having a first 
connection to the controller device and a 
second connection to the first repeater device; 

a second point-to-point link having a first 
connection to the controller device and a 
second connection to the second repeater 
device; 

a first plurality of repeater links, each 
repeater link having a first connection to a 
respective buffer device of the first plurality 
of buffer devices, and a second connection to 
the first repeater device; and 

a second plurality of repeater links, each 
repeater link having first connection to a 
respective buffer device of the second 
plurality of buffer devices and a second 
connection to the second repeater device. 


a first plurality of buffer devices includes 
the memory data interfaces (MDI) 221 of 
memory subsystems 203 A and 203B, and the 
second plurality of buffer devices includes the 
memory address interfaces (MAI) 220 of 
memory subsystems 203 A and 203B, each 
buffer device having an interface connected to 
a respective plurality of memory devices (see 
Fig. 2B); see also col. 6, lines 57-65; 

a first repeater device comprising data 
switch (DSW) 211, and a second repeater 
device comprising address repeater (ARP) 
210 and address switch (ASW) 212 (Fig. 2 A). 
See also col 7, line 43, col. 10, lines 60-61; 

see Fig. 2A (point-to-point link between 
CPU 101 and DSW 211); col. 6, lines 32-34; 

see Fig. 2A (point-to-point link between 
CPU 101 and ARP 210/ASW 212); col. 6, 
lines 29-32; 

a first plurality of repeater links (602, 72 1 
or 722) each repeater link having a first 
connection to MDI 221 (of memory 
subsystem 203 A or 203B) and DSW 211; 

a second plurality of repeater links (305, 
403, 404 or 504), each repeater link having a 
first connection to MAI 220 (of memory 
subsystem 203 A or 203B) and ARP 210/ 
ASW 212. 


34. The memory system of claim 33, wherein 
a first buffer device of the first plurality of 
buffer devices and a first buffer device of the 


MDI 221 (first buffer device of first 
plurality of buffer devices) and MAI 220 (first 
buffer device of second plurality of buffer 
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second plurality of buffer devices, and 
corresponding pluralities of memory devices, 
are disposed on one of a plurality of 
respective module substrates. 


devices), and memory devices of memory 
subsystem 203A are disposed on a substrate 
of a plurality of substrates; see Fig. 2B and 
col. 6, lines 49-54. 


35. The memory system of claim 33, further 
including a third point-to-point link having an 
end connected to the controller device and a 
fourth point-to-point link having an end 
connected to the controller device. 


See Fig. 2A (third and fourth point-to- 
point links with one end connected to CPU 
101); col. 6, lines 29-34. 


36. The memory device of claim 33, wherein 
each buffer device of the first plurality of 
buffer devices comprises a write buffer to 
hold data to be provided to at least one 
memory device of the respective plurality of 
memory devices. 


See claim 20 above (first plurality of 
buffer devices comprise write buffers MDI 
221). 


37. The system according to claim 33, 
wherein each buffer device of the second 
plurality of buffer devices comprises a 
memory address interface unit for 
transceiving address information to and from 
at least one memory device. 


See claim 33 above (second plurality of 
buffer devices comprise memory address 
interface (MAI) units 220, for transceiving 
address information to and from at least one 
memory device. Col. 6, lines 61-63. 


38. The system according to claim 33, 
wherein the second repeater device comprises 
an address repeater unit for transceiving 
address information to and from the 
controller. 


See claim 33 above (second repeater 
further includes address repeater (ARP) unit 
210 for transceiving address information to 
and from the controller); col. 6, lines 29-32. 


39. The system according to claim 38, 
wherein the second repeater device further 
comprises an address switch for transceiving 
the address information to and from the 
address repeater unit. 


See claim 33 above (second repeater 
includes address switch (ASW) 212 for 
transceiving address information to and from 
ARP 210); col. 7, lines 4-7. 


40. The system according to claim 33, 
wherein the second plurality of repeater links 
comprise an address bus for transmitting 


See claim 33 above, and Fig. 3, address 
bus 305 for transmitting address information 
from the second repeater device ARP 210/ 
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address information from the second repeater 
unit to the second plurality of buffer devices, 
the address information being associated with 
data transceived between the first repeater 
device and the first plurality of buffer devices. 


ASW 212 to the second plurality of buffer 
devices MAI 220, the address information 
being associated with data transceived 
between the first repeater device DSW 211 
and the first plurality of buffer devices MDI 
221; see also col. 6, line 61, to col. 7, line 3, 
and col. 8, lines 11-17. 


41. A memory system comprising: 

a controller device having an interface; 

a first connector, second connector, and 
third connector; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
example, CPUs 101 and data switch (DSW) 
2 1 1 ; the memory controller may also include 
address switch (ASW) 212 (Fig. 2A). ASW 
212 or DSW 211 interfaces with memory 
subsystems 203A and 203B (Fig. 2B). The 
controller device initiates transfers to memory 
subsystems 203 (col. 11, lines 60-61, col. 13, 
lines 8-9), and otherwise controls memory 
(see, for example, col. 4, lines 26-27, col. 7, 
linesl6-32, col. 8, lines 11-15, col. 12, lines 
10-33 and 62-65, and description of the 
processor as a "bus master" at col. 13, lines 
10 etseq.); see also col. 21, lines 1-12; 

see col. 6, lines 49-53, and col. 21, lines 
8-12, three memory subsystems each have a 
connector at the card boundary for connecting 
to various point-to-point links (for example, 
links 403, 404, 504, 602, 721 and 722); two 
memory subsystems 203 A and 203B (having 
first and second connectors) are shown in Fig. 
2B; a third memory subsystem (not shown) is 
supported by col. 20, lines 41-50, disclosing 
that a "larger number of devices" - such as 
memory subsystems - may be supported, e.g. 
by using additional switching chips, and by 
col. 5, lines 61-67, disclosing that "the actual 
number and configuration of CPUs, buses and 
various other units may vary;" and 
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a first point-to point link having a first 
connection to the interface and a second 
connection to the first connector; 



a second point-to-point link having a first 
connection to the interface and a second 
connection to the second connector; 



a third point-to-point link having a first 
connection to the interface and a second 
connection to the third connector; and 



a memory subsystem card, such as 
memory subsystem 203 A, has multiple (first, 
second and third) connectors at its boundary 
for connecting to various point-to-point links, 
such as links 403A, 404A, 504A, 602A, 
602B, 721Aand 722A; 

a first point-to-point link (any one of links 
403, 404, 504, 602, 721 and 722) connects 
DSW 21 1 or ASW 212, as the case may be, to 
the first connector of the first memory 
subsystem 203A; and 

a first point-to-point link (any one of links 
403A, 404A, 504A, 602A, 602B, 721A and 
722A) connects DSW 21 1 or ASW 212, as 
the case may be, to the first connector of 
memory subsystem 203A (Figs. 2A, 2B, 4, 5, 
6 and 7); 

a second point-to-point link (any one of 
links 403, 404, 504, 602, 721 and 722) 
connects DSW 21 1 or ASW 212, as the case 
may be, to the second connector of the second 
memory subsystem 203B; and 

a second point-to-point link (any one of 
links 403 A, 404A, 504A, 602A, 602B, 721 A 
and 722A) connects DSW 21 1 or ASW 212, 
as the case may be, to the second connector of 
memory subsystem 203 A (Figs. 2 A, 2B, 4, 5, 
6 and 7); 

a third point-to-point link (any one of 
links 403, 404, 504, 602, 721 and 722) 
connects DSW 21 1 or ASW 212, as the case 
may be, to the third connector of the third 
memory subsystem (not shown, but disclosed 
as discussed above); and 

a third point-to-point link (any one of 
links 403A, 404A, 504A, 602A, 602B, 721A 
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a first memory subsystem including: 

a buffer device connected to the first 
connector; and 

a plurality of memory devices connected 
to the buffer device, wherein at least one 
memory device of the plurality of memory 
devices transfers data to the controller device 
via the buffer device. 


and 722A) connects DSW 21 1 or ASW 212, 
as the case may be, to the third connector of 
memory subsystem 203A (Figs. 2A, 2B, 4, 5, 
6 and 7); 

a first memory subsystem 203 A: 

a buffer device MDI 221 and MAI 220 
connected to the first connector; 

eight memory devices connected to buffer 
device MDI 221 and MAI 220 of memory 
subsystem 203A (Fig. 2B), wherein at least 
one memory device transfers data to the 
controller device via the buffer device. 


42. The memory system of claim 41, wherein 
the second and third connectors support 
coupling to a plurality of memory subsystems. 


Second and third connectors respectively 
couple to a second memory subsystem 203B 
and a third memory subsystem (not shown but 
disclosed, as discussed in claim 41); and 

the first connector may be disposed on the 
first memory subsystem 203 A, with the first 
point-to-point link connected thereto, and the 
second and third connectors may be disposed 
on the second memory subsystem 203B, with 
the second and third point-to-point links 
respectively connected thereto. 


43. The memory system of claim 41, further 
including a module substrate having a 
connector interface, wherein the first memory 
subsystem is disposed on the module 
substrate, and the buffer device is electrically 
connected to the connector interface, and 
wherein the buffer device further comprises a 
memory address interface unit and transceives 
data, control and address signals between the 
plurality of memory devices and the 
connector interface. 


See claim 17 above. 
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44. The memory system of claim 41, further 
including a first termination to terminate the 
second connection of the first point-to-point 
link, wherein the first point-to-point link is a 
high speed link. 


See claim 15 above. 


45. The memory system of claim 44, further 
including a second termination to terminate 
the first connection of the first point-to-point 
link. 


See claim 15 above. 


46. The memory device of claim 41, wherein 
the buffer device comprises a write buffer to 
hold data to be provided to at least one 
memory device of the plurality of memory 
devices. 


See claim 20 above. 


47. A memory system comprising: 


See generally Figs. 1-7 and accompanying 
description: 


a controller device; 


a controller device includes processor 201 
(Fig. 2 A, col. 6, lines 19-35), comprising, for 
example, CPUs 101. The controller device 
initiates transfers to memory subsystems 203 
(col. 1 1, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 2o-27, col. 7, lines 16-32, col. 8, 
lines 11-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
master" at col. 13, lines 10 etseq.); see also 
col. 21, lines 1-12; 


a plurality of buffer devices, each buffer 
device of the plurality of buffer devices 
having an interface connected to a respective 
plurality of memory devices; 


a plurality of buffer devices includes the 
memory data interlaces (JVLD1) 221 01 
memory subsystems 203A and 203B, each 
buffer device having an interface connected to 
a respective plurality of memory devices (see 
Fig. 2B); see also col. 6, lines 57-65; 


a repeater device; 


a first repeater device comprising data 
switch (DSW) 21 1. See also col. 10, lines 60- 
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a point-to-point link having a first 
connection to the controller device and a 
second connection to the repeater device; 

a plurality of repeater links, each repeater 
link having first connection to a respective 
buffer device of the plurality of buffer 
devices, and a second connection to the 
repeater device. 


61. 

see Fig. 2A (point-to-point link between 
CPU 101 and DSW 211); col. 6, lines 32-34; 

a plurality of repeater links (602, 721 or 
722), each repeater link having a first 
connection to MDI 221 (of memory 
subsystem 203 A or 203B) and DSW 211. 


48. A memory system comprising: 

a memory controller having an interface 
that includes a plurality of memory subsystem 
ports; 

a first memory subsystem including: 

a memory data interface unit having a first 
port and a second port, and 

a plurality of memory devices coupled to 
the memory data interface unit via the second 
port, wherein data is transferred between at 


See generally Figs. 1-7 and accompanying 
description: 

a memory controller includes processor 
201 (Fig. 2A, col. 6, lines 19-35), comprising, 
for example, CPUs 101 and data switch 
(DSW) 21 1 (Fig. 2A). DSW 21 1 has at least 
two ports (Figs. 2A, 4 and 5) respectively 
interfacing with memory subsystems 203 A 
and 203B (Fig. 2B). The memory controller 
initiates transfers to memory subsystems 203 
(col. 11, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 26-27, col. 7, lines 16-32, col. 8, 
lines 11-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
master" at col. 13, lines 10 etseq.)\ see also 
col. 21, lines 1-12; 

memory subsystem 203 A or 203B: 

a memory data interface (MDI) 221, with 
a first port (coupled to DSW 211) and a 
second port (coupled to a memory device), 
see Fig. 2B; see also col. 6, lines 57-65; 

eight memory devices coupled to MDI 
unit 221 via its second port (Fig. 2B); data is 
transferred between at least one memory 
device and the memory controller via MDI 
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least one memory device of the plurality of 
memory devices and the memory controller 
via the memory data interface unit; and 

a plurality of point-to-point links, each 
point-to-point link of the plurality of 
point-to-point links having a connection to a 
respective memory subsystem port of the 
plurality of memory subsystem ports, the 
plurality of point-to-point links including a 
first point-to-point link to connect the first 
port to a first memory subsystem port of the 
plurality of memory subsystem ports. 


unit 221 (Figs. 2A and 2B); 

first and second point-to-point links (e.g., 
"bidirectional point-to-point remote data 
buses" 602 of Fig. 6, col. 10, lines 50-52, and 
"bus request/grant lines" 721/722 of Fig. 7, 
col. 12, lines 26-33), respectively connected 
to first and second memory subsystem ports 
of DSW 21 1, the first point-to-point link 
connecting the first port of MDI 221 to the 
first memory subsystem port of DSW 211. 


49. A memory system comprising: 
a controller device; 

a first memory data interface unit having a 
first interface and a second interface; 

a second memory data interface unit 
having a first interface and a second interface; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
example, CPUs 101 and data switch (DSW) 
211. DSW 211 interfaces with memory 
subsystems 203 A and 203B (Fig. 2B). The 
controller device initiates transfers to memory 
subsystems 203 (col. 11, lines 60-61, col. 13, 
lines 8-9), and otherwise controls memory 
(see, for example, col. 4, lines 26-27, col. 7, 
lines 16-32, col. 8, lines 11-15, col. 12, lines 
10-33 and 62-65, and description of the 
processor as a "bus master" at col. 13, lines 
10 et seq.)\ see also col. 21, lines 1-12; 

in memory subsystem 203 A, a memory 
data interface (MDI) 221, with a first 
interface (coupled to DSW 211) and a second 
interface (coupled to a memory device), see 
Fig. 2B; see also col. 6, lines 57-65; 

in memory subsystem 203B, a second 
MDI 221, with a first interface (coupled to 
DSW 211) and a second interface (coupled to 
a memory device), see Fig. 2B; see also col. 
6, lines 57-65; 
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a first point-to-point link having a first 
connection to the controller device and a 
second connection to the first interface of the 
first memory data interface unit; 

a first plurality of memory devices 
connected to the second interface of the first 
memory data interface unit; 

a second point-to-point link having a first 
connection to the controller device and a 
second connection to the first interface of the 
second memory data interface unit; and 

a second plurality of memory devices 
connected to the second interface of the 
second memory data interface unit. 


a first point-to-point link (e.g., 
"bidirectional point-to-point remote data 
buses" 602A/B of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721A/722A of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DSW 21 1 of the controller 
device, and a second connection to the first 
interface of the MDI 221 of the first buffer 
device of memory subsystem 203 A; 

eight memory devices connected to the 
second interface of MDI 221 and MAI 220 of 
the first buffer device of memory subsystem 
203A(Fig.2B); 

a second point-to-point link (e.g., 
"bidirectional point-to-point remote data 
buses" 602C/D of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721B/722B of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DSW 21 1 of the controller 
device and a second connection to the first 
interface of the second buffer device of 
memory subsystem 203B; 

eight memory devices connected to the 
second interface of MDI 221 and MAI 220 of 
the second buffer device of memory 
subsystem 203B (Fig. 2B). 


50. A memory system comprising: 
a controller device; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
example, CPUs 101. The controller device 
initiates transfers to memory subsystems 203 
(col. 11, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 26-27, col. 7, lines 16-32, col. 8, 
lines 11-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
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a plurality of memory data interface units, 
each memory data interface unit of the 
plurality of memory data interface units 
having an interface connected to a respective 
plurality of memory devices; 

a repeater device; 

a point-to-point link having a first 
connection to the controller device and a 
second connection to the repeater device; 

a plurality of repeater links, each repeater 
link having first connection to a respective 
memory data interface unit of the plurality of 
memory data interface units, and a second 
connection to the repeater device. 


master" at col. 13, lines 10 etseq.)\ see also 
col. 21, lines 1-12; 

a plurality of memory data interface 
(MDI) units 221 of memory subsystems 203 A 
and 203B, each MDI unit having an interface 
connected to a respective plurality of memory 
devices (see Fig. 2B); see also col. 6, lines 57- 
65; 

a repeater device comprising data switch 
(DSW) 21 1. See also col. 10, lines 60-61. 

see Fig. 2A (point-to-point link between 
CPU 101 and DSW 21 1); col. 6, lines 32-34. 

a plurality of repeater links (602, 721 or 
722) each repeater link having a first 
connection to MDI unit 221 (of memory 
subsystem 203 A or 203B) and a second 
connection to DSW 211. 


51. A memory system comprising: 

a controller device having an interface; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2 A, col. 6, lines 19-35), comprising, for 
example, CPUs 101 and data switch (DSW) 
2 1 1 ; the memory controller may also include 
address switch (ASW) 212 (Fig. 2A). ASW 
212 or DSW 211 interfaces with memory 
subsystems 203A and 203B (Fig. 2B). The 
controller device initiates transfers to memory 
subsystems 203 (col. 11, lines 60-61, col. 13, 
lines 8-9), and otherwise controls memory 
(see, for example, col. 4, lines 26-27, col. 7, 
linesl6-32, col. 8, lines 11-15, col. 12, lines 
10-33 and 62-65, and description of the 
processor as a "bus master" at col. 13, lines 
10 etseq.); see also col. 21, lines 1-12; 
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a first connector, second connector, and 
third connector; 



a first point-to point link having a first 
connection to the interface and a second 
connection to the first connector: 



a second point-to-point link having a first 
connection to the interface and a second 
connection to the second connector; 



see col. 6, lines 49-53, and col 21, lines 
8-12, three memory subsystems each have a 
connector at the card boundary for connecting 
to various point-to-point links (for example, 
links 403, 404, 504, 602, 721 and 722); two 
memory subsystems 203A and 203B (having 
first and second connectors) are shown in Fig. 
2B; a third memory subsystem (not shown) is 
supported by col. 20, lines 41-50, disclosing 
that a "larger number of devices" - such as 
memory subsystems - may be supported, e.g. 
by using additional switching chips, and by 
col. 5, lines 61-67, disclosing that "the actual 
number and configuration of CPUs, buses and 
various other units may vary;" and 

a memory subsystem card, such as 
memory subsystem 203 A, has multiple (first, 
second and third) connectors at its boundary 
for connecting to various point-to-point links, 
such as links 403A, 404A, 504A, 602A, 
602B, 721 A and 722A; 

a first point-to-point link (any one of links 
403, 404, 504, 602, 721 and 722) connects 
DSW 21 1 or ASW 212, as the case may be, to 
the first connector of the first memory 
subsystem 203 A; and 

a first point-to-point link (any one of links 
403A, 404A, 504A, 602A, 602B, 721 A and 
722A) connects DSW 21 1 or ASW 212, as 
the case may be, to the first connector of 
memory subsystem 203A (Figs. 2A, 2B, 4, 5, 
6 and 7); 

a second point-to-point link (any one of 
links 403, 404, 504, 602, 721 and 722) 
connects DSW 21 1 or ASW 212, as the case 
may be, to the second connector of the second 
memory subsystem 203B; and 
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a third point-to-point link having a first 
connection to the interface and a second 
connection to the third connector; and 

a first memory subsystem including: 

a memory data interface unit connected to 
the first connector; and 

a plurality of memory devices connected 
to the memory data interface unit, wherein at 
least one memory device of the plurality of 
memory devices transfers data to the 
controller device via the memory data 
interface unit. 


a second point-to-point link (any one of 
links 403A, 404A, 504A, 602A, 602B, 721A 
and 722A) connects DSW 21 1 or ASW 212, 
as the case may be, to the second connector of 
memory subsystem 203 A (Figs. 2 A, 2B, 4, 5, 
6 and 7); 

a third point-to-point link (any one of 
links 403, 404, 504, 602, 721 and 722) 
connects DSW 21 1 or ASW 212, as the case 
may be, to the third connector of the third 
memory subsystem (not shown, but disclosed 
as discussed above); and 

a third point-to-point link (any one of 
links 403A, 404A, 504A, 602A, 602B, 721 A 
and 722A) connects DSW 21 1 or ASW 212, 
as the case may be, to the third connector of 
memory subsystem 203 A (Figs. 2 A, 2B, 4, 5, 
6 and 7); 

a first memory subsystem 203 A: 

a memory data interface (MDI) unit 221 
connected to the first connector; 

eight memory devices connected to MDI 
221 of memory subsystem 203 A (Fig. 2B), 
wherein at least one memory device transfers 
data to the controller device via MDI 221 . 


52. A memory system comprising: 

a data switch having an interface that 
includes a plurality of memory subsystem 
ports; 

a first memory subsystem including: 


See generally Figs. 1-7 and accompanying 
description: 

a data switch (DSW) 211 (Fig. 2 A); see 
also col. 21, lines 1-12; 

memory subsystem 203 A or 203B: 
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a memory data interface unit having a first 
port and a second port, and 

a plurality of memory devices coupled to 
the memory data interface unit via the second 
port, wherein data is transferred between at 
least one memory device of the plurality of 
memory devices and the data switch via the 
memory data interface unit; and 

a plurality of point-to-point links, each 
point-to-point link of the plurality of 
point-to-point links having a connection to a 
respective memory subsystem port of the 
plurality of memory subsystem ports, the 
plurality of point-to-point links including a 
first point-to-point link to connect the first 
port to a first memory subsystem port of the 
plurality of memory subsystem ports. 


a memory data interface (MDI) unit 221, 
with a first port (coupled to DSW 211) and a 
second port (coupled to a memory device), 
see Fig. 2B; see also col. 6, lines 57-65; 

eight memory devices coupled to MDI 
unit 221 via its second port (Fig. 2B); data is 
transferred between at least one memory 
device and the DSW 21 1 via MDI unit 221 
(Figs. 2A and 2B); 

first and second point-to-point links (e.g., 
"bidirectional point-to-point remote data 
buses" 602 of Fig. 6, col. 10, lines 50-52, and 
"bus request/grant lines" 721/722 of Fig. 7, 
col. 12, lines 26-33), respectively connected 
to first and second memory subsystem ports 1 
of DSW 21 1, the first point-to-point link 
connecting the first port of MDI 221 to the 
first memory subsystem port of DSW 211. 


53. A memory system comprising: 
a data switch; 

a first memory data interface unit having a 
first interface and a second interface; 

a second memory data interface unit 
having a first interface and a second interface; 

a first point-to-point link having a first 
connection to the data switch and a second 


See generally Figs. 1-7 and accompanying 
description. 

a data switch (DSW) 21 1 (Fig. 2A); 

in memory subsystem 203 A, a first 
memory data interface (MDI) unit 221 , with a 
first interface (coupled to DSW 211) and a 
second interface (coupled to a memory 
device), see Fig. 2B; see also col. 6, lines 57- 
65; 

in memory subsystem 203B, a second 
MDI unit 221, with a first interface (coupled 
to DSW 211) and a second interface (coupled 
to a memory device), see Fig. 2B; see also 
col. 6, lines 57-65; 

a first point-to-point link (e.g., 
"bidirectional point-to-point remote data 
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connection to the first interface of the first 
memory data interface unit; 

a first plurality of memory devices 
connected to the second interface of the first 
memory data interface unit; 

a second point-to-point link having a first 
connection to the data switch and a second 
connection to the first interface of the second 
memory data interface unit; and 

a second plurality of memory devices 
connected to the second interface of the 
second memory data interface unit. 


buses" 602A/B of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721A/722A of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DS W 2 1 1 and a second 
connection to the first interface of the MDI 
unit 221 of memory subsystem 203 A; 

eight memory devices connected to the 
second interface of the first MDI 221 of 
memory subsystem 203A (Fig. 2B); 

a second point-to-point link (e.g., 
"bidirectional point-to-point remote data 
buses" 602C/D of Fig. 6, col. 10, lines 50-52, 
and "bus request/grant lines" 721B/722B of 
Fig. 7, col. 12, lines 26-33), having a first 
connection to DSW 211 and a second 
connection to the first interface of the second 
MDI unit 221 of memory subsystem 203B; 

eight memory devices connected to the 
second interface of the second MDI unit 221 
of memory subsystem 203B (Fig. 2B). 


54. A memory system comprising: 
a controller device; 

a plurality of memory data interface units, 
each memory data interface unit of the 
plurality of memory data interface units 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
example, CPUs 101. The controller device 
initiates transfers to memory subsystems 203 
(col. 11, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 26-27, col. 7, lines 16-32, col. 8, 
lines 11-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
master" at col. 13, lines 10 etseq.); see also 
col. 21, lines 1-12; 

a first plurality of memory data interface 
(MDI) units 221 of memory subsystems 203 A 
and 203B, each MDI unit 221 having an 
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having an interface connected to a respective 
plurality of memory devices; 

a data switch; 

a point-to-point link having a first 
connection to the controller device and a 
second connection to the data switch; 

a plurality of repeater links, each repeater 
link having first connection to a respective 
memory data interface unit of the plurality of 
memory data interface units, and a second 
connection to the data switch. 


interface connected to a respective plurality of 
memory devices (see Fig. 2B); see also col. 6, 
lines 57-65; 

a data switch (DSW) 21 1 . See also col. 
10, lines 60-61; 

see Fig. 2A (point-to-point link between 
CPU 101 and DSW 211); col. 6, lines 32-34; 

a plurality of repeater links (602, 721 or 
722) each repeater link having a first 
connection to MDI unit 221 (of memory 
subsystem 203A or 203B), and a second 
connection to DSW 211. 


55. A memory system comprising: 

a data switch having an interface; 

a first connector, second connector, and 
third connector; 


See generally Figs. 1-7 and accompanying 
description: 

a data switch (DSW) 211 (Fig. 2A); see 
also col. 21, lines 1-12; 

see col. 6, lines 49-53, and col. 21, lines 
8-12, three memory subsystems each have a 
connector at the card boundary for connecting 
to various point-to-point links (for example, 
links 602, 721 and 722); two memory 
subsystems 203A and 203B (having first and 
second connectors) are shown in Fig. 2B; a 
third memory subsystem (not shown) is 
supported by col. 20, lines 41-50, disclosing 
that a "larger number of devices" - such as 
memory subsystems - may be supported, e.g. 
by using additional switching chips, and by 
col. 5, lines 61-67, disclosing that "the actual 
number and configuration of CPUs, buses and 
various other units may vary;" and 

a memory subsystem card, such as 
memory subsystem 203 A, has multiple (first, 
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a first point-to point link having a first 
connection to the interface and a second 
connection to the first connector; 



a second point-to-point link having a first 
connection to the interface and a second 
connection to the second connector; 



a third point-to-point link having a first 
connection to the interface and a second 
connection to the third connector; and 



a first memory subsystem including: 

a memory data interface unit connected to 
the first connector; and 

a plurality of memory devices connected 
to the memory data interface unit, wherein at 



second and third) connectors at its boundary 
for connecting to various point-to-point links, 
such as links 602 A, 602B, 721 A and 722A; 

a first point-to-point link (any one of links 
602, 721 and 722) connects DSW 21 1 to the 
first connector of the first memory subsystem 
203 A; and 

a first point-to-point link (any one of links 
602A, 602B, 721 A and 722A) connects DSW 
21 1 to the first connector of memory 
subsystem 203A (Figs. 2A, 2B, 6 and 7); 

a second point-to-point link (any one of 
links 602, 721 and 722) connects DSW 211 to 
the second connector of the second memory 
subsystem 203B; and 

a second point-to-point link (any one of 
links 602 A, 602B, 721 A and 722 A) connects 
DSW 21 1 to the second connector of memory 
subsystem 203A (Figs. 2A, 2B, 6 and 7); and 

a third point-to-point link (any one of 
links 602, 721 and 722) connects DSW 21 1 to 
the third connector of the third memory 
subsystem (not shown, but disclosed as 
discussed above); and 

a third point-to-point link (any one of 
links 602A, 602B, 721A and 722A) connects 
DSW 21 1 to the third connector of memory 
subsystem 203A (Figs. 2A, 2B, 6 and 7); 

a first memory subsystem 203 A: 

a memory data interface (MDI) unit 221 
connected to the first connector; 

eight memory devices connected to MDI 
unit 221 of memory subsystem 203 A (Fig. 
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least one memory device of the plurality of 
memory devices transfers data to the data 
switch via the memory data interface unit. 



56. A memory system comprising: 

a data switch having an interface that 
includes a plurality of memory subsystem 
ports; 

a first memory subsystem including: 

a memory data interface unit having a first 
port and a second port, and 



a plurality of memory devices coupled to 
the memory data interface unit via the second 
port, wherein data is transferred between at 
least one memory device of the plurality of 
memory devices and the data switch via the 
memory data interface unit; and 

a plurality of bidirectional point-to-point 
data buses, each bidirectional point-to-point 
data bus of the plurality of bidirectional 
point-to-point data buses having a connection 
to a respective memory subsystem port of the 
plurality of memory subsystem ports, the 
plurality of bidirectional point-to-point data 
buses including a first bidirectional 
point-to-point data bus to connect the first 
port to a first memory subsystem port of the 
plurality of memory subsystem ports. 



57. A memory system comprising: 
a data switch; 
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2B), wherein at least one memory device 
transfers data to DS W 2 1 1 via MDI unit 22 1 . 



See generally Figs. 1-7 and accompanying 
description: 

a data switch (DSW) 211 (Fig. 2A); see 
also col. 21, lines 1-12; 



memory subsystem 203 A or 203B: 

a memory data interface (MDI) unit 221, 
with a first port (coupled to DSW 21 1) and a 
second port (coupled to a memory device), 
see Fig. 2B; see also col. 6, lines 57-65; 

eight memory devices coupled to MDI 
unit 221 via its second port (Fig. 2B); data is 
transferred between at least one memory 
device and DSW 21 1 via MDI unit 221 (Figs. 
2A and 2B); 



first and second bidirectional point-to- 
point data buses (e.g., "bidirectional point-to- 
point remote data buses" 602 of Fig. 6, col. 
10, lines 50-52), respectively connected to 
first and second memory subsystem ports of 
DSW 21 1, the first bidirectional point-to- 
point data bus connecting the first port of 
MDI 221 to the first memory subsystem port 
of DSW 211. 



See generally Figs. 1-7 and accompanying 
description: 

a data switch (DSW) 211 (Fig. 2A); 
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a first memory data interface unit having a 
first interface and a second interface; 

a second memory data interface unit 
having a first interface and a second interface; 

a first bidirectional point-to-point data bus 
having a first connection to the data switch 
and a second connection to the first interface 
of the first memory data interface unit; 

a first plurality of memory devices 
connected to the second interface of the first 
memory data interface unit; 

i a second bidirectional point-to-point data 
bus having a first connection to the data 
switch and a second connection to the first 
interface of the second memory data interface 
unit; and 

a second plurality of memory devices 
connected to the second interface of the 
second memory data interface unit. 


in memory subsystem 203 A, a first 
memory data interface (MDI) unit 221, with a 
first interface (coupled to DSW 211) and a 
second interface (coupled to a memory 
device), see Fig. 2B; see also col. 6, lines 57- 
65; 

in memory subsystem 203B, a second 
MDI unit 22 1 , with a first interface (coupled 
to DSW 211) and a second interface (coupled 
to a memory device), see Fig. 2B; see also 
col. 6, lines 57-65; 

a first bidirectional point-to-point data bus 
(e.g., "bidirectional point-to-point remote data 
buses" 602 A/B of Fig. 6, col. 10, lines 50-52), 
having a first connection to DSW 21 1 and a 
second connection to the first interface of the 
MDI unit 221 of memory subsystem 203 A; 

eight memory devices connected to the 
second interface of the first MDI 221 of 
memory subsystem 203A (Fig. 2B); 

a second bidirectional point-to-point data 
bus (e.g., "bidirectional point-to-point remote 
data buses" 602C/D of Fig. 6, col. 10, lines 
50-52), having a first connection to DSW 21 1 
and a second connection to the first interface 
of the second MDI unit 221 of memory 
subsystem 203B; 

eight memory devices connected to the 
second interface of the second MDI unit 221 
of memory subsystem 203B (Fig. 2B). 


58. A memory system comprising: 
a controller device; 


See generally Figs. 1-7 and accompanying 
description: 

a controller device includes processor 201 
(Fig. 2A, col. 6, lines 19-35), comprising, for 
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a plurality of memory data interface units, 
each memory data interface unit of the 
plurality of memory data interface units 
having an interface connected to a respective 
plurality of memory devices; 

a data switch; 

a point-to-point link having a first 
connection to the controller device and a 
second connection to the data switch; 

a plurality of bidirectional point-to-point 
data buses, each bidirectional point-to-point 
data bus having first connection to a 
respective memory data interface unit of the 
plurality of memory data interface units, and a 
second connection to the data switch. 


example, CPUs 101. The controller device 
initiates transfers to memory subsystems 203 
(col. 11, lines 60-61, col. 13, lines 8-9), and 
otherwise controls memory (see, for example, 
col. 4, lines 26-27, col. 7, lines 16-32, col. 8, 
lines 1 1-15, col. 12, lines 10-33 and 62-65, 
and description of the processor as a "bus 
master" at col. 13, lines 10 etseq.); see also 
col. 21, lines 1-12; 

a first plurality of memory data interface 
(MDI) units 221 of memory subsystems 203 A 
and 203B, each MDI unit 221 having an 
interface connected to a respective plurality of 
memory devices (see Fig. 2B); see also col. 6, 
lines 57-65; 

a data switch (DSW) 21 1 ; see also col. 10, 
lines 60-61; 

see Fig. 2A (point-to-point link between 
CPU 101 and DSW 211); col. 6, lines 32-34. 

a plurality of bidirectional point-to-point 
data buses (602), each bidirectional point-to- 
point data bus having a first connection to 
MDI unit 221 (of memory subsystem 203 A or 
203B), and a second connection to DSW 211. 


59. A memory system comprising: 

a data switch having an interface; 

a first connector, second connector, and 
third connector; 


See generally Figs. 1-7 and accompanying 
description: 

a data switch (DSW) 21 1 (Fig. 2 A); see 
also col. 21, lines 1-12; 

see col. 6, lines 49-53, and col. 21, lines 
8-12, three memory subsystems each have a 
connector at the card boundary; two memory 
subsystems 203A and 203B (having first and 
second connectors) are shown in Fig. 2B; a 
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a first bidirectional point-to point data bus 
having a first connection to the interface and a 
second connection to the first connector; 



a second bidirectional point-to-point data 
bus having a first connection to the interface 
and a second connection to the second 
connector; 



a unidirectional memory data bus line 
having a first connection to the interface and a 
second connection to the third connector; and 



third memory subsystem (not shown) is 
supported by col 20, lines 41-50, disclosing 
that a "larger number of devices" - such as 
memory subsystems - may be supported, e.g. 
by using additional switching chips, and by 
col. 5, lines 61-67, disclosing that "the actual 
number and configuration of CPUs, buses and 
various other units may vary;" and 

a memory subsystem card, such as 
memory subsystem 203 A, has multiple (first, 
second and third) connectors at its boundary; 

a first bidirectional point-to-point data bus 
(602) connects DSW 21 1 to the first 
connector of the first memory subsystem 
203A; and 

a first bidirectional point-to-point data bus 
(602A) connects DSW 21 1 to the first 
connector of memory subsystem 203A (Figs. 
2A,2Band6); 

a second bidirectional point-to-point data 
bus (602) connects DSW 21 1 to the second 
connector of the second memory subsystem 
203B; and 

a second bidirectional point-to-point data 
bus (602B) connects DSW 21 1 to the second 
connector of memory subsystem 203 A (Figs. 
2A,2Band6); 

a unidirectional memory data bus line 
(721 or 722; see col. 12, lines 26-33) connects 
DSW 21 1 to the third connector of the third 
memory subsystem (not shown, but disclosed 
as discussed above); and 

a unidirectional memory data bus line 
(721 A or 722A; see col. 12, lines 26-33) 
connects DSW 21 1 to the third connector of 
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a first memory subsystem including: 

a memory data interface unit connected to 
the first connector; and 

a plurality of memory devices connected 
to the memory data interface unit, wherein at 
least one memory device of the plurality of 
memory devices transfers data to the data 
switch via the memory data interface unit. 


memory subsystem 203 A (Figs. 2 A, 2B and 

7); 

a first memory subsystem 203A: 

a memory data interface (MDI) unit 22 1 1 
connected to the first connector; 

eight memory devices connected to MDI 
unit 221 of memory subsystem 203 A (Fig. 
2B), wherein at least one memory device 
transfers data to DSW 21 1 via MDI unit 221 . 
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